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r ANCER TREATMENT COMPOSITION AND METHOD 
'''''^ uJ^NG NATURAL PLANT ESSENTIAL OILS 

CROSS REFERENCE TO RELATED APPLICATION 

Th,s appi.cat,on Cairns the benefit of U.S. Provisional Patent App.,cat,on No^ 
60/111 ,271, fiLd December 7, 1998, the entire d.sCosure of wh.ch is incorporated herein 
by reference, 

FIELD OF THE INVENTION 

The present invention relates, in general, to therapeutioally effective 
p.arn,aceutLl con,pcs,.icns containing plant essentia, oil compounds, and metnods tor 
:!:rLe tor propnvlactlcany or therapeuticallv treat.ng o, soft tissue cancers ,n 
mammals, including humans, such as. for example, breast cancer, 

BACKGROUND OF THE INVENTION 

Breast cancer is a proliferative disease of mammary epithelial cells and estrogen 
has been Shown to stimulate cell proliferation of these cells both in culture and ,n m,ce 

S—ein, tgs. Osborne, 1.8a), —gens have been P-s~^ 

:::i:orh:e:::ar=^ 

C:nslvetumors,bycon.inulnglncreasesamongo„ 

™.bersinbothdevelopeda.~ 

1 973-1 980, the incidence of breast cancer mu.c 

lyyj). Dreds.1 Hpaths due to breast cancer, 

is estimated that in 1998, there will be an add,t,onal 43.900 deaths due 

Environmental estrogens or endocrine disrupters have ^^^^^^ f ^ f 
the etiology or promotion of breast cancer (Davis et al.. 1993; Dewa.lly e. al,, 1995), 
. E pleTta, evidence reveals that —gens affect estrogen produ*n an 
metabolism and are among the ris. factors that cause breast cancer (Nelson, 974, 
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Berlhois e. al , 1986; Henderson a. a,., 1993; Jobling e, al., 1996; Dees e, aU 1997). Mos, 
o, the Known nsk factors for breast cancer, which a. leas, account for 30% of cases 
(Henderson e. al. , 1993) are linked with total l.fe-time exposure to reproductive chemicals 
such as estrogen and xenoestrogens 

I, appears evident that soft tissue cancer in mammals is increasing every year as 
a result of increased estrogen levels and increased exposure to environmental 
xenoestrogens. For example, the number of prescnptions of estrogen for women in 
menopause is rapidly increasing, presently estimated at 50,000,000 prescnptions 
annually in the United States alone. This increasing use of estrogen part.ally accounts for 
the higher risk of breast cancer in both young and middle-aged women. Estrogen ,s 
present in all mammals and is essentia, In women for reproductive organs such as ovary, 
uterus breast, etc. In men, however, estrogen Is required for sperm production and 
maturation. The abusive use of estrogen prescnbed for women Is at least partially 
responsible forthe development of soft tissue cancers, especially breast cancer. It ,s 
therefore desirable to antagonize or counteract the adverse effects of estrogen ,n women. 

The current FDA-approved treatments, e.g., tamoxifen, in the United States are 
effective to some extent in some of the female population in antagonizing the adverse 
effects of estrogen. Unfortunately, these treatments are not totally effective and may 
themselves cause additional health related effects, such as uterine cancer. Thus, ,f one 
could identify compounds that would make the current treatments more effective, or 
would work in coniunClon with, or In lieu of, the present treatments, it is possible some of 
these adverse side effects would be alleviated or even eliminated. A possible source of 
alternative treatments are natural, non-toxic compounds. It is proposed that these 
compounds would advantageously provide for safer and more effective treatments. 

The use of certain monoterpenoid plant essential oils (alpha-terpineol, linalool. 
and llmonene) is suggested as a potential treatment for breast cancer. These 
monoterpenoids however are not totally effective and have been proven to be weak anti- 
proliferative cancer products. In addition, these data do not suggest the capab ity of 
these compounds to antagonize of action of estrogen. This may raise the guestion of how 
I this product may interact in women with estrogen supplement. 

Accordingly, there is a great need for novel pharmaceutical compositions 
containing non-toxic ingredients that may be effectively used in the prevention or 
treatment of soft tissue cancer in mammals. 
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SUMMARY OF THE INVENTION 

A primary object of the present invention is to provide novel compositions that 
contain certain plant essential oils, natural or synthetic in source, or mixtures or 
denvatives thereof, as a prophylactic for, or a treatment of. soft tissue cancer. 

The above and other obiects are accomplished by the present invention which ,s 
directed to novel pharmaceutical compositions containing at least one plant essential o,l 
compound, including mixtures or derivatives thereof, which are synthetically made or 
Obtained from natural sources. The present invention ,s also directed to methods or 
using such novel pharmaceutical compositions for prophylaCcally or therapeutically 
10 treatinq soft tissue cancers. 

Additional Objects and attendant advantages o, the present invention will be set 
forth in part, in the description that follows, or may be learned from practicing or using the 
present Lention. The objects and advantages may be realized and attained by means 
of the instrumentalities and combinations particularly recited in the appended l.ms, ,t 
,5 to be understood that the foregoing general description and the following detailed 
description are exemplary and explanatory only and are not to be viewed as being 
restrictive of the invention, as claimed. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

All patents, patent applications and literatures cited in this description are 
incorporated herein by reference in their entirety. In the case of inconsistencies, the 
present disclosure, including definitions, will prevail. 

in a preferred embodiment, the present Invention provides a novel pharmaceutical 
composition for preventing or treating cancer, the composition comprising a. least one 
25 plant essential oil compound including mixtures or derivatives of plant essential oil 
compounds derived from either natural or synthetic sources. 

The specific plant essential oils disclosed herein or derivative thereof comprise a 
monocyclic, carbocyclic ring structure having six-members and substituted by at least one 
oxygenated or hydroxyl functional moiety. Examples of plant essential -'--mp ssed 
30 within the present invention, Include, but are not limited to, members selected rom the 
group consisting of aldehyde C16 (pure,, amyl cinnamic aldehyde, amyl salicylate, anisic 
aldehyde, benzyl alcohol, benzyl acetate, cinnamaldehyde. cinnamic alcohol. a-.erp,neol, 
carvacrol, carveol. oitral. citronellal. citronellol. p-cymene, diethyl phthalate. dimeftyl 
salicylate, dipropylene glycol, eucalyptol (cineole), eugenol, iso-eugenol, ga axolide, 
35 geraniol. guaiacol. ionone. d-limonene, menthol, methyl anthranilate, methyl ionone. 
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methyl salicylate, a-phellandrene, pennyroyal oil penllaldehyde, 1- or 2-phenyl ethyl 
alcohol 1- or 2-phenyl ethyl propionate, piperonal. piperonyl acetate, piperonyl alcohol, 
D-pulegone, terpihen-4-ol, terpinyl acetate, 4-tert butylcydohexyl acetate, thyme 0,1. 
thymol metabolites of trans-anethole, vanillin, ethyl vanillin, and the like. 

AS plant essential oil compounds are known and used for other purposes, they 
may be prepared by a skilled artisan by employing known methods. In addition, they may 
be purchased from conventional sources, may be readily isolated from specific plants or 
trees and purified (isolated) or may be synthesized using conventional techniques. 
Advantageously, these compounds may be conveniently synthesized from readily 
available starting materials. The relative ease with which the compositions of the present 
invention can be synthesized represents an enormous advantage in the large-scale 

production of these compounds. 

It will be appreciated that the therapeutically-active plant essential oil compounds 
of the present invention may be modified or derivatized by appending appropnate 
, functionalities, i.e., functional groups, to enhance selective biological properties. Such 
modifications are known In the art and include those that increase biological penetration 
into a given biological compartment (e.g., blood, lymphatic system, central ne^ous 
system) increase oral availability, increase solubility to allow administration by ,n,ect,on^ 
alter metabolism and alter rate of excretion. In addition, the plant essential oil compounds 
.0 may be altered to pro-drug form such that the desired therapeutically-active form of the 
■ oompound is created in the body of the patient as the result of the action of metabolic or 
other biochemical processes on the pro-drug. Some examples of pro-drug forms include 
ketal, acetal, oxime, and hydrazone forms of compounds which contain ketone or 
aldehyde groups. 

Moreover, the therapeutically-effective plant essential oil compounds of the 
present invention may contain one or more asymmetric carbon atoms and thus may occur 
as racemates and racemic mixtures, single enantiomers, dlastereomenc mixtures and 
Individual diastereomers. Each stereogenic carbon may be of the R or S configuration. 
All such isomeric forms of these compounds are expressly included within the purview of 

30 the present invention. 

As will be appreciated, the compositions and method of the present invention 
include pharmaceutical compositions that comprise at leas, one plant essential oil and 
pharmaceutically acceptable salts thereof, in combination with any phamnaceutically 
acceptable carrier, adjuvant or vehicle. The term "pharmaceutically acceptable carrier or 

35 adjuvant- refers to a carrier or adjuvant that may be administered to a patient, together 
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to deliver a therapeutic amount of the compound. 

Pharmaceuticaiiv accep.aP.e salts o, the plan, essentia, o„ -n^pou ds o, 
,„ven,ion .nclude those derived from pharmaceutically acceptable ,norgan,c and organ. 
Tds and pases. Examples o, suitable acid salts ,nc,ude. ^^''-^^;^2e 
, ■ ..nprtate benzoate benzenesulfonate, bisulfate, butyrate, citrate, 
tmP— , c.c,opentanepropionate, dlgluoonat. ^^^^^^^^^^^ 
ethanesultonate, formate, fumarate, glucoheptanoa.e, glycerophosphate 9 ya>la.e, 
he—, neptanoate, hexanoate, hydrochlonde, hydroPromide, hy*^^^^^^^ 
2-hydroxye.hanesulfona.e, lactate, maleate, malonate, methanesulfonate, 
- phthalenesulfonate, nicotinate. nitrate, oxalate, palmoate. pectinate, persu l e, 
renylpropionate, phosphate, picra.e, pivala.e, ^^^^^^i:^:^^, 
sulfate tartrate, thiocyanate, tosylate and undecanoate. Other aads, 
no tthemselves pharmaceutically acceptable, may Pe employed in the preparat.on of 
Z:!Z as intermediates in obtaining the compounds of the invention and the,r 

:rr:pp:;=^^^^ 

earth metal (e g magnesium), ammonium and N-(C,.. alkyl)4. salts. The present 

nve nt»~^^^^^^ - — °' ^^"^ 
coTpounds disclosed herein. Water or oil-soluble or dispersible products may be 

°"^'"trp:— acceptab,ecarriers,ad.vantsandveh.^^^^^^^^^^^^ 
used in t e pharmaceutical compositions of this invention include, but are no. m,.ed to. 
. on erd^ers, alumina, aluminum s.eara.e, lecithin, 

systems (SEDDS) such as d.alpha-.ocopherol polyethyleneglycol 1000 succinate, o 

rTmllar polymeric delivery matrices or systems, serum ^^^^^^^^ 
serum albumin buffer substances such as phosphates, glycne, sorb,c acd, po ass.um 
o bi pall 9lycende mixtures of saturated vegetable fatty acids, water salts or 
,0 en tries such as protamine sulfate, disodium hydrogen phosphate, potass.ur^ 
h"; hosphate,ldium chloride, .inc salts, collo.dal silica, 
polyvinyl pyrrolidone, cellulose-based substances, polyethylene glycol, so urn 
arbox methylcellulose, polyacrylates, waxes, P°'Ve*Vlene-polyoxyp.p^^^^^^^^^^^ 
polymers, polyethylene glycol and wool fat. Cydodexthns such as alpha-, beta , 
35 gamma-cyclcdextrin, or chemically modif ed derivatives such as 
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hVdrcxya,.yicyclodextrins. including 2- and 3.Mroxypropy,-be.a-cyc,odax,r,n. or other 
ol„L LLtives .ay aiso advan.ageousiy used ,o enhance delivery c, 
therapeutically-effective plan, essential oil compounds of .he presen. ,nven.,on^ 

The p armaceutical compositions o.this invent.on may he administered orall. 
parenterally hy inhalation spray, topically, rectally, nasally, huccally, vag.naiiy orv.a an 
Lplanted reservoir, however, oral administration or adn.in,strat,on hy injeCon ,s 
preferred The pharmaceutical compositions of this invention may contain any 
Intronal non-toxic pharmaceuticaliy-acceptahle carriers, adjuvants 
some cases, the pH of the fcrmuiation may .e adjusted w.th P^--^^'' ^^^^ 
acids bases or buffers to enhance the stability of the forn.ula.ed compound or ,ts deirvery 
ot The .erm parenteral as used herein includes subcutaneous, intracutaneous, 
intravenous, intramuscular, intraarticular, intrasynov.al, intrasternal. intrathecal, 
intralesional and intracranial injection or infusion techniques. 

The pharmaceutical compositions may be in the form of a s.erile ,n,ec.able 
prepara,ion for example, as a sterile injectable aqueous or oleaginous -spens.o. This 
Tpension may be formulated according to techniques Known in the art us.ng surtab e 
or v-etting agents (such as. for example. Tween 80) and suspending agents. 
T e ; e niectable p^paraticn may also be a stenia injectable solution or suspen.on 
l a on-.oxi parenteraiiy-acceptable diluent or solvent, for example, as a solu lon ,n 1 .3- 
urediol Among the acceptable vehiCes and solvents that may be employed are 

Ttle fixed Oils are conventionally employed as a solvent or suspending medium. For 
this purpose any bland fixed oil may be employed including synthetic mono- or 
d ycles ■ Fat y acids, such as oleic acid and its giycende derivatives are useful in he 
, fp ttn ofihiLables. as are natural pharmaceutically-acceptable oils, sue as olive 
1, or castor oil. especially in .heir polyoxye.hyla.ed versions. These o so u^ns o 
suspensions may also contain a long-chain alcohol diluent or dispersant such 

or a similar alcohol. ^roiiw 
The pharmaceutical compositions of the present invention may be or lly 
,„ administered in any orally acceptable dosage form including, bu. n— c^P-es. 
tablets and aqueous suspensions and solutions. In the case of tablets for oral use. 
car^s y.hich are commonly used include lactose and corn starch. Uubncat.ng agents. 

eras magnesium staarate. are also .ypically added. For oral adminis.ra.ion in a 
capsueform useful diluen.s include iaCose and dried corn starch. When aqueous 
3. u aLons are administered orally, the active ingredient is combined with emulsifying 
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, „ desired certain sweetening and/or flavcnng and/or coioring 
and suspending agents. If desired, cenai 

a,cc.posit,dnson.eP^^^^^^^^^^^^^^^^ 

3d— in t.e ,or. ot ~ ^ s.i.a.e non-irritating 

can be prepared by n,ix,ng a compound . tb s . e 

e.cipien. wbicb is soiid a, roc. -P-^'- " ^ ^ 1^ sucb materials 

,,ere,ore will .e,t in tbe reCu. to release '^^ ; ,,,,0,3. 

include, bu, are not lifted tc. cocoa ^^^^TZIZ J,^, .oppositions o, .be 
Although rare, topical administration of the P^- ^^^^^ „ 

,esent invention Is especial. ---^^Z^^^^^* '° - - 

readily accessible by topica P J suitable ointment containing the 

Pharmaceutical composition shou, be - 

3ctiva components ^''^^l but are not limited ,0, mineral oil. llguld 

of the compounds of this invention include, bu pp^oxypropylene 
petroleum, white petroleum, propylene glycol. ^^^^^^^ oomposition can 

Impound, emulsifying wax and water. compound suspended 

- — ed with a -^^^-^-ZZ I hO, limited to. mineral oil. 
or dissolved in a earner. ^ "abl^ .atearyl alcohol. 2- 

sorbitan monostearate. P*-*;' ^° J ^ ^,3,„3oeutlcal compositions of.hls 
,„ octyldodecanol. benzyl alcohol and wat ■ Th P^ ^^^^^ ^^^^^ ^^^^^^^^^ 

:::trr:::::r:r^^^^^^ 

aloompos.ions.thislnv^^^^^^^ 

3erosol or Inhalation. Such compositions ^^ -^^^-'^Z^^^^ 3s solutions in 
Known in the art of pharmaceutical ^'^^ILs absorption promoters to 

saline, employing benzyi alcohol or °>-' ^ or dispersing agents 

enhance bioavailability, fluorooarbons, and/or other 

known m the art. „renaration would be an encapsulated form of 

Another acceptable P''-^" "^^^ ,,3crlp,ions. The walls of the 

,e Plan, essential oils. ^^^^Z^ oils rap*, i.. - minute 
capsules could be designed to relea a p ^ ,^ 

.our or day. or it could be designed to release o ^^^^^^^ 
days. waeKs or months. The wall matena. oul - ^^^^^^ ^^^^ 
35 acceptable to the US FDA or composed of lipids 
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capsules could be del.vered either orally or by InjeCon and could be e,.her water or o,l 
based depending upon the desired method of use or required rate of release. 

Dosage IL of between about 0.001 and about 100 mg/.g body weigh, per day. 
preferably between about 0.5 and about 75 mg/kg body weight par day of the aCve 
ngredien. compound are useful in the prevention and treatment of soft tissue cancers. 
Typically, the pharmaceutical compositions of this ,nvention w,ll be adm.n.s.ered from 
about 1 to about 5 times per day or alternatively, as a continuous infusion. Such 
administration can be used as a chronic or acute therapy. The amount of aCve ,ngr d.ent 
hat may be combined with the carher matenals to produce a single dosage form w, vary 
depending upon the host treated and the particular mode of administration, A typical 
preparation will conta.n from about 5% to about 95% active compound (w/w,. Preferably, 
such preparations contain from about 20% to about 80% active compound. 

upon improvement of a patient's condition, a maintenance dose of a compound, 
composition or combination of this invention may be administered, if necessary^ 
subsequently, the dosage or frequency of administration, or both, may be reduced, as a 
unln Of the symptoms, to a ieve, a. which the improved oondi.on is 
symptoms have been alleviated to the desired level, treatment should cease. Patients 
may however, require intermiftent treatment on a long-term basis upon any recurrence of 

disease symptoms. ■ ♦ i.^ o 

The prophylactic use of the present invention may require the daily intake of a 

DroDhylactically-effective amount. 

AS the skilled artisan wil, appreciate, lower or higher doses than those recited 
above may be required. Specific dosage and treatment regimens for any particular patient 
will depend upon a variety of factors, including the activity of the specific co-POun 

.... ~iK=oithrfatii>s sex diet time of administration, 
employed, the age. body weight, general health status, sex, diet. 

.ate of excretion, drug oombinatlon, the severity and course of a cancer, the patient s 
disposition to cancer and the judgment of the treating physician. 

The compositions and methods of the present invention will be further illustrated in 
the following, non-limiting Examples, The Examples are illustrative of vanous 
, embodiments only and do not limit the claimed invention regarding the matenals. 

conditions, weight ratios, process parameters and the like recited herein. Wt^n reading 
the following Examples, it will be appreciated that the growth and prolifera on of MCF-i 
cells are stnctly estrogen-dependent. In the presence of estrogen^.he -"s g-v. 
confluent and form foci, the landmark of tumor diagnosis. In the absence of estrogen, the 
growth of these cells is slow and the formation of foci is rare. 
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EXAMPLEJ. 

^^^^^^^^^^^^ 

These tes, chemicals were tested in the presence and ahs c e g 

::::::;r:rstr ^^^^^^^^^ a. . n^ .0.. 

essentia, oii compounds were tested at SO u,,,.. Results are shown ,n Ta.e 



TABLE 1 



% of estrogen 
value 
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TABLE 1 

^inhymidinelncotpor^^ 



Test Chemical 


HntYi/lin 
pr vILCI 1 1 


% of control 
value 


% of estrogen 
value 

^43 


oitr(-inoilcil + p«5troa6n 
oiironeiicii ^ caiKjy^i' 


284.0 


69 


p-cymene 


419.0 


101 




p-cymene + estrogen 


"632T0 




96 


Eucalyptol 


398.0 


96 




Eucalyptol + estrogen 


568.0 


137 


86 


Methyl salicylate 


444.0 


107 




Methyl salicylate + estrogen 


693.9 

_, 


168 


106 



EXAMPLE 2 
Antiproliferative Effect 

MCF.7 cells were cultured in growth medium supplemented with 10«/o fetal bovine 
serum (FBS). At 85% confluence, cells were sub-cultured in 5«/. FBS s-um stripped 
medium, phenol red tree for 24 hours priorto the treatment ofthe test chemical. After 24 
hours of treatment cell proliferation was measured using "H-thymidine incorporat.on. 
These test chemicals were tested in the presence and absence of estrogen to address 
.hey have antl-estrogenic activity in addition to their antiproliferative ^^eC, The s^u y w s 
done m triplicate and a control was used with solvent only. Control rece.ved sol e t only 
at <0 1% ethanol. Estrogen was tested a. 1 nM (0.27 ng E./ml). Plant essential o,l 
compounds were tested at 50 ug/ml. Results are shown Table 2. 
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^H^thymidinelncoi^^ 1 


Test Chemical 


dpm/i^g 
protein 

788.8 


% OT control 
value 


% of estroaen 
value 




180.1 




Guaiacol + estrogen 




^897 \ 




R-(+)-Limonene 


393.1 




R-{+)-Limonene + estrogen 


522.6 


119.3 


79 


a-phellandrene 
a-phellandrene + estrogen 


348.4 
635.3 


79.5 
145.0 


96 



Example 3 

Dose-Response Effect on E,-lnduced Cell Growth 

MCF-7 cells were cultured in growth medium supplemented with 10% fetal bov.ne 
serum (FBS) At 85% confluence, cells were sub-cultured in 6 well petri-dishes and 
supplemented with 5% FBS serum stnpped medium, phenol red free for 24 hours pncrto 
the treatment of different concentrations of the test chemicals. After 5 days of treatment 
ceils were Irypsinized, collected using Eppendorf microcentrifuge. The cell pellets were 
resuspended in 1% trypan blue and three aiiquots (10 ul each) of the viable cell 
suspension were counted using a haemocytometer assay. Each sample was then 
counted three times and the data shown is the average of three counts. These test 
Chemicals were tested in the presence of 10 nM estrogen (= 2,7 ng estrogen/mi). Two 
wells per test concentration were used. This experiment was repeated two t.mes. Control 
received solvent only at <0.1% ethanol. Results are shown ,n Table 3. 
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Es/thymol (20 ^g/ml) 
E2/thymol (10 ^g/ml) 
Es/thymol (5 ^g/nnl) 
E2/thymol (1 \xglm\) 

E2/isoeugenol (20 \xglvn\) 
E2/isoeugenol (10 |j.g/ml) 
E2/isoeugenol (5 i^g/ml) 
E2/isoeugenol (1 |Ag/ml) 

Ez/eugenol (20 i^g/ml) 
E2/eugenol (10 i^g/ml) 
Ea/eugenol (5 ^g/ml) 
Ez/eugenol (1 i^g/ml) 

E2/benzyl alcohol (50 
^g/ml) 

Ez/cinnamic aldehyde (50 
^g/ml) 



10 


14 


12.0 


12 


12 


12.0 


20 


18 


19.0 


32 


32 


32.0 


10 


10 


10.0 


6 


10 


8.0 


18 


23 


21.0 


21 


21 


21.0 



% anti- 

62.50 
62.50 
40.60 
00.00 



69.00 
75.00 
35.60 
35.60 



10 
18 
19 
19 



24 



00 



16 
14 
19 
29 



18 



02 



13.0 
16.0 
19.0 
24.0 



21.0 



01.0 



60.40 
50.00 
41.70 
25.00 



35.40 



96.90 



our data show a dose-respcnsa relationship of plant essential oil compounds, and 
their antiestrogenioity agains, E.induced abnormal cell growth and proliferation in human 
epLlial breast cancer ce„s ,MCF-7,. These data demonstrated that thymo, at low dose 
(5 ug/ml) provided 40% protection against the E.induced abnormal growth ,n cancer 
breas, cells. In addition, these data also shewed that eugenol (1 ug/ml) and isoeugeno, 
(1 ug/ml) expressed 36% and 26% protection, respectively, against the E.-induced 
abnormal growth in cancer breast cells (see example 3). Further, cinnamic aldehyde 
provided approximately 96% control against the E.induced abnormal growth in cancer 
breast cells at 50 ug/ml (see example 3). 
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The above Examples show, inter alia, that certain plant essential oils and 
combinations thereof are anti-proliferative, anti-estrogenic and/or anti-mitogenic 
compounds that are useful for prophylactically or therapeutically treating soft tissue 
cancers. 

Although illustrative embodiments of the present invention have been descnbed in 
detail, it is to be understood that the present invention is not limited to those precise 
embodiments, and that various changes and modifications can be effected therein by one 
skilled in the art without departing from the scope and spirit of the invention as defined by 
the appended claims. 
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